Introduction
P ublic reporting (PR) includes information sources and strategies to disseminate comparative information on healthcare (HC) performance that allows target audiences to make informed decisions and to drive improvements in public health quality and in population health. 1 Nowadays, several countries have introduced publicly available HC quality data, due to growing commitments for accountability, transparency and patient-centered HC. HC providers, governments, independent agencies and representatives of the 'public interest', such as the media or advocacy organizations are involved in public disclosure. 2 There have been several mechanisms proposed in the HC market to assess quality improvement after the disclosure of performance data, by distinguishing three pathways. The first pathway, the selection pathway, proposed by Berwick et al., 3 corresponds to the concern of HC providers about their market share, where consumers choosing higher-performing providers, encourage providers' efforts to improve quality to attract more HC users. The second pathway, the change pathway, is based on the concept that evidence-based performance measures are essential to identify specific deficiencies in HC quality, allowing for improvement in clinical outcomes. 3 The third pathway, the reputation pathway, introduced later by Hibbard et al., 4 is based on the principle that poor-performing providers, identified through PR, suffer damage to their reputation and further motivate quality improvements to protect or improve public image. 5 After its implementation in the United States and the United Kingdom since the late 1980s, 6 the public release of HC performance has become a main cornerstone in many Western countries' HC structures. 7 PR has been recommended as a mechanism for providing more transparency and accountability influencing: -Quality improvement. PR has been considered the latest innovation that facilitates informed choices by HC consumers, which can stimulate quality improvement, both at the hospital and physician level. 8 Furthermore, the comparative information provided to the consumers will help providers to identify their strengths and weaknesses and, in that way, will facilitate quality improvement efforts. 9 The six dimensions for quality improvement-patient safety, care effectiveness, patient-centeredness, timeliness, efficiency and equity-have led to significant changes throughout HC systems worldwide. 10 -Patient experience. In modern HC, the development of safe, effective and patient-centered care has replaced the previous models of more paternalistic, 'doctor-centered' collaboration among the HC professional and the HC user. 11 Comparative information is frequently perceived as one of the tools created for individual HC users to strengthen themselves as actors in the HC market, to be able to use this information to make rational choices and to discuss the information with HC professionals. 7 The advantage of patients' increased choice ability may be considered as a basic step in patient advocacy for higher quality HC. Patient satisfaction measures report several characteristics of patient experience compared with their expectations. 12 -Market share. HC providers will try to provide high-quality care when information about their performance is publicly available to patients, their peers, policymakers and the media. 13 Reliable quality reports have the potential to influence large purchasers and individual consumers, by providing essential market information. High performing providers will attract HC users and low performers will be excluded from the market, which will eventually result in an overall performance improvement in the HC sector. Furthermore, PR facilitates informed choices by HC target audiences, including patients, insurers, and even physicians and hospitals, which can drive quality improvement to maintain or increase market share. 8 -Unintended Consequences. Besides the advantages of PR, the possible unintended consequences have also been described in the literature. [14] [15] [16] Concerned about achieving 'target rates' for HC interventions and the effect of poor results on their reputations, providers may attempt to influence their reported outcomes through a variety of mechanisms without really improving the care delivered to patients. This includes behavior such as cream skimming, stinting on care, or directing exclusive attention to measured performance, to the detriment of important but unmeasured dimensions of care (treating to the test). Gaming and risk aversion have also been reported as potential unintended consequences of PR, and may adversely affect admission to care for high-risk patients. 17 Despite the widespread PR, previous systematic reviews reported that evidence of the effectiveness of publicly released performance data on quality improvement was vague. 18, 19 Fung et al., suggest that PR has encouraged quality improvement at the hospital level, but its overall impact on effectiveness, safety and patient-centeredness remains uncertain. 18 Furthermore, inconsistent association between PR and selection of hospitals and highly ranked providers was demonstrated. 6, 18 Berger et al. show little evidence supporting claims that PR will have an impact on disparities. 19 A very recent systematic review and meta-analysis, that included 27 studies and comprised a wide time interval and different settings, on the other hand, showed robust evidence for the effectiveness of PR on different clinical outcomes. 5 As a consequence, PR seems to have an impact on all healthcare levels and settings [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] but a review aimed at transversely investigating these aspects is still missing.
Therefore, the aim of our study was to investigate the impact of PR on five main domains: quality improvement; patient choice, service utilization and market share; provider's perspective; patient experience; and unintended consequences to complement the state of the art of existing evidence about PR and its influence on the whole health system (structure, people, professionals, organization).
Methods

Literature search
We performed a systematic bibliographic search in accord with the PRISMA guidelines for meta-analyses and systematic reviews. A literature search was performed using the PubMed, Scopus, ISI Web of Science and EconLit electronic databases to retrieve primary studies. Each database was systematically screened by using a specific search query as a combination of subject headings and text words. The following combination of terms was used when searching the PubMed database:
(((public reportÃ) OR (quality reportÃ) OR (report card) OR (information dissemination) OR (data sharÃ) OR scorecard OR (score card) OR (public release) OR (public performance reportÃ) OR (provider profile) OR (consumer report) OR (mandatory reporting)) AND ((quality information) OR performance OR (quality improvement) OR (outcome assessment (health care) OR (outcome AND assessment AND (health AND care)) OR (outcome AND assessment) OR (outcome assessment)) AND ((delivery of health care) OR (delivery AND health AND care) OR (delivery of health care) OR (health care) OR (quality of health care) OR (market share) OR (unintended consequences) OR (performance outcome))).
Scopus, ISI Web of Science and EconLit were searched using the appropriately modified initial PubMed search query.
Study selection
We considered articles that provided evidence on the impact of PR on any outcome (quality improvement measures, patient's choice, unintended consequences, market share and economic outcomes, physician's attitude and opinions towards PR), to be eligible for this study. Studies that had investigated the effect of PR on clinical outcomes were addressed in our previous work, 5 thus they were not taken into account for this review. Studies were considered eligible if they comprehensively described the PR mechanism and the study design adopted, and if they were assessing the effect of PR on investigated outcomes of interest. Any length of follow-up in original studies was considered suitable, any patient population, data sources as well as different PR dissemination methods were applied across the studies. We excluded reviews, letters and commentaries because they were not reporting original data. Our search was restricted to English and Italian language studies published until April 1, 2016.
Data extraction and quality assessment
Four reviewers (V.V., P.P., P.C., A.S.) independently screened titles and identified abstracts of the relevant titles. Cross-linking of studies retrieved from different electronic databases was performed in order to remove the duplicates. Full texts of the potential citations were collected and independently screened by the four reviewers for the final inclusion according to the reported criteria. Disagreements were resolved through discussion. Additional relevant publications were identified from the references of the initially retrieved articles and the references of three previously published reviews 6, 18, 19 of the PR's effects on quality of care, patient outcomes and disparities. The data on first author's name, year of publication, objective, study design, subject and setting, location, PR mechanism, investigated outcome and key findings were extracted. For each outcome assessed, quantitative data was also extracted, if available. Four reviewers conducted all data extraction independently and any differences in opinion were resolved through debate to reach consensus.
The same reviewers also assessed also the methodological quality of the included studies (see Supplementary table S6) using a GRADE derived approach and thereby evaluating study design, risk of bias, consistency, directness, precision, publication bias, effect, doseresponse and residual confounding according to the instructions published elsewhere. 20 
Data synthesis and analysis
We summarized the effect of PR on investigated outcomes as overall positive, overall mixed, none or overall negative, and reported it separately for the studies that investigated several different outcomes. Because of the significant heterogeneity among the studies, we were not able to perform a quantitative pooling to evaluate the magnitude of effect through meta-analysis and thus all the information from the eligible studies were summarized and described through narrative synthesis (Supplementary tables S1-S5).
Results
Characteristics of the studies included
The initial search of the PubMed, ISI Web of Science, Scopus and EconLit online databases identified a total number of 25 230 studies. We removed the duplicates and, after reading the abstracts and titles, 11 642 records were excluded for not matching our inclusion criteria (records not dealing with PR; not about investigated outcomes of interest; reviews; letters and commentaries; records not in English or Italian language), thus leaving 318 full texts to be assessed for eligibility. By further not fulfilling the inclusion criteria at the level of full text, 233 articles were excluded, leaving 85 studies. Twenty-three studies investigated the effect of PR on clinical outcomes and were addressed in our previous article, 5 while the remaining 62 papers were finally included in this review. Several outcomes were evaluated across the included studies-19 studies investigated quality improvement after the PR, another 19 studies explored the unintended consequences of PR, 10 explored the effects on market share, 10 on patient's choice, 7 evaluated the provider's perspective, 4 economic outcome, 4 service utilization, 2 purchaser's use of PR and 2 studies explored the patient experiences. Figure 1 shows the entire process of literature search and study selection in detail. Our search covered a wide time interval, including studies published from 1988 21 to the most recent ones from 2015. [22] [23] [24] [25] [26] [27] [28] [29] [30] The majority of the studies were conducted in the USA (N = 55), while other locations included 3 studies in the UK, and 1 in China, Canada, Germany and the Netherlands. Most of the studies used cohort study design in which the control and study cohorts of patients were taken from the same facility, before and after the introduction of a PR mechanism (N = 33), 21, [24] [25] [26] 28, while some were cohort studies comparing outcomes from different facilities with and without PR mechanisms, over the same period of time (N = 11), 30, [59] [60] [61] [62] [63] [64] [65] [66] [67] [68] cohort studies from the same facility before and after the introduction of a PR mechanism and comparing with facilities without PR mechanisms (N = 4), 4, 22, 29, 69 survey study design (N = 11), 23, 27 ,70-78 cross sectional study (N = 2) 9,79 and a case study. 80 Transversely taking into account the five domains descripted above, 17 studies focused on PR performed for hospital care, 22 Key findings and detailed characteristics of the included studies are summarized in Supplementary tables S1-S5. Mainly, the estimated effect was positive on different outcomes throughout the studies included in this review. The GRADE derived approach was used to assess the quality of the studies. Two cases of disagreement were present among reviewers and they were solved through discussion. Due to the mostly observational nature of the studies included, the number of limitations and other domains evaluated, the overall body of evidence in our review was characterized by a low-quality level (Additional file 1). Indeed, studies that used a pre-post approach to assess the performance and/or effect of PR before and after the release of PR data, had no external controls. The institutions and participants lost-to-follow-up or removed from the PR process were not reported, and some aspects or characteristics not taken into account while designing a study may have overestimated the effect of PR. table S1 ). The majority of the studies were set up in hospital settings 4, 27, 28, 34, 37, 39, 47, 48, 62, 68 and in the USA. 4, 26, 28, 29, 34, 35, 37, 39, 40, 45, 47, 56, 57, 68, 81 A recent study by Mukamel et al. 29 compared quality improvement between Massachusetts Nursing Homes (NH) non-volunteer in disclosing quality info and those participating voluntarily, once the participation became mandatory for all. They reported a quality improvement for all NHs by measuring changes in 3 quality measures-Report card scores, Staffing levels, Health deficiencies-with a specific notice that, once the reporting became mandatory, non-volunteer NHs improved more than volunteers. According to the study of Clement et al., 35 after the release of Nursing Home Compare (NHC) data, low-quality NHs improved the quality of their activities while mid-level and high-quality NHs were not influenced and did not significantly change. The only study in our review which did not show any effect of PR was the study conducted by Konetzka et al. 26 They did not report a consistent improvement or worsening of quality of care for NH residents with severe dementia after PR implementation.
Effects of PR on quality improvement
20 of records idenƟfied through EconLit searching Figure 1 Flowchart depicting literature search and study selection effect, 4,35,40,42,45,48 while the study by Konetzka et al. 26 reported no effect (Supplementary
Effects of PR on patient choice, service utilization and market share
Ten studies, all conducted in the USA, evaluated how PR introduction influenced the patient choice of HC plans, 9 21 did not find any significant difference in occupancy rates among three groups of hospitals (hospitals with higher-thanexpected mortality rates; hospitals with mortality rates as expected; and hospitals with lower-than-expected mortality rates).
Four studies 27,49,52,59 explored the service utilization change after the PR. They all concluded that there is no or small effect on the utilization patterns of consumers. The remaining two studies, 70, 79 described how purchasers use the PR information. Details of the included studies are reported in the Supplementary table S2.
Effects of PR on provider's perspective and economic outcome
We included 7 studies reporting evidence of the effects of PR on provider's perspective 60,74-78,80 and 4 studies on economic outcome. 22, 35, 36, 67 Studies were published between 1996 and 2015, and were conducted in the USA, 22, 35, 36 ,60,67,74-76,78 the UK 80 and Canada. 77 One study 36 found that PR led to higher levels of hospital expenditures; another found that the PR reduced the price of healthcare interventions, 22 while one study 67 did not report any effect. Clement et al. 35 found that, after the release of quality information, low-quality NHs raised their prices by a small but significant amount in comparison to mid-level and high-quality NHs. A survey carried out by Tu et al. 77 in Ontario hospitals reported that the majority of physicians (65%) supported the public release of hospital-specific acute myocardial infarction (AMI) mortality data. According to Mannion and Goddard, 80 in 
Effects of PR on patient experience
Two studies conducted by Elliot and colleagues in the USA 23, 38 evaluated changes in patients' experiences with the inpatient care, using data from the national surveys. They found modest but meaningful improvements in all measures of patient experience (Nurse communication, Responsiveness of hospital staff, Pain management, Communication about medicines, Cleanliness of hospital environment, Quietness of hospital environment, Discharge information, Recommendation), except for doctors' communication. These improvements were fairly uniform across the hospitals after one year of PR implementation. 38 Five years after Hospital Consumer Assessment of Healthcare Providers and Systems (HCAHPS) PR began, meaningful improvement of patients' hospital care experiences continued, especially among initially low-scoring hospitals, reducing some gaps among the hospitals and reducing hospital variability in quality of patientcentered care 23 (Supplementary table S4 ).
Effects of PR on unintended consequences
The phenomenon of unintended consequences is a potential sideeffect of PR mechanism. In this regard, 13 showed negative effects on patients (refusal to operate on highrisk patients and reduced access to surgery for more severe cases; racial and socioeconomic disparities), professionals (early retirement or leaving practice; distortion of clinical priorities to meet shortterm waiting targets) and institutions (outmigration of high-risk patients; service care utilization change; withdrawal from public disclosure of data), thus highlighting a phenomenon that should also be taken into account when evaluating the PR process. Four studies 26, 41, 46 ,66 reported no effect, while the remaining two 61, 69 reported a mixed effect. Seventeen studies were organized in hospital settings, 30, 33, 36, 41, 43, 46, 48, 51, 53, 61, [63] [64] [65] [66] 69, 74, 76 all in the USA, with the exception of one in the UK. 48 Some of the outcomes investigated throughout the studies, i.e. access to surgery for highrisk patients, case selection and patients' outmigration, racial and socioeconomic disparities, withdrawal from public disclosure of data, ceasing surgical practice, and likelihood of receiving an intervention. A study by Reineck et al. 30 conducted in hospital settings across the USA on 936 063 patients showed, in California, in postreform years, a significant decrease in the odds of utilizing an Intensive Care Unit (ICU)-and a significant increase in the odds of transfer to another acute care hospital-compared with the admission to control ICUs in other states (Arizona, Nevada, and Texas). Another recent study by He and Konetzka (2015) , 24 conducted in nursing homes across the USA, confirmed that, after PR, NHs marked as high-quality and having capacity-constrains were selectively admitting more profitable private-pay and Medicare residents and rationing out Medicaid residents. Details of the included studies are summarized and presented in Supplementary table S5.
Discussion
Public release of the hospital performance can be considered as a key strategy for stimulating healthcare quality improvement by focusing on transparency and accountability of HC providers 5 and influencing patient choices, 11 market shares, 13 quality improvement, 8 unintended consequences 17 and provider's perspective. 22, 36 Even though many studies of PR performance data have been published, available reviews of the associations between these issues and the public disclosure of performance data are scarce. According to Berwick et al., 3 the quality improvement pathway through the publication of performance data can bring to the identification of areas in which providers had low accomplishment and help them focus on improving performance, by appealing to their professionalism or their concern about reputation or direct market position. Also, PR can improve performance with a selection pathway through which it's possible to stimulate quality improvement efforts for the benefits of market share. 5 From our systematic review, a positive effect of PR on quality improvement activities and hospital performance emerged. In the meantime, several unintended consequences-such as outmigration, racial and socioeconomic disparities, withdrawal from public disclosure of data, and ceasing surgical practice-can be considered as resulting from the PR.
In particular, effect of PR on quality improvement activities and hospital performance was investigated by 19 articles published since 1994 4,27-44 and a positive effect was reported by 12 studies. [27] [28] [29] [30] [37] [38] [39] [40] [41] [42] [43] [44] Out of the 19 studies 24, 26, 30, 33, 36, 41, 43, 46, 48, 51, 53, 61, [63] [64] [65] [66] 69, 74, 76 reviewing the phenomenon of unintended consequences of PR 13 24, 30, 33, 36, 43, 48, 51, 53, [63] [64] [65] 74, 76 showed mainly a negative effect on patients, institutions and professionals. Even if the rationale of PR is to make patients' choices informed, evidence shows a little impact of the disclosure of performance data on the selection of providers and sometime unintended consequences too. 3, 10, 15, 24, [70] [71] [72] [73] [74] [75] [76] [77] [78] [79] Qualitative research provides insights into why this occurs. PR systems tend to report information that patients neither need nor evaluate, and that is not easily understandable nor presented in a comprehensible way. 6, 82 Difficulties in interpretation seem to represent a major issue. In 2013, it has been reported that a wide portion of the population in the OECD countries had limited/ inadequate health literacy 83 and this point can be considered as one of the causes of misunderstanding or unintended consequences. So, one of the objectives of a good PR practice is to provide transparent and clear data to be an effective instrument for user decision making.
Moreover, the lack of a strong influence of PR on patients' choices and market share 8, 13, [45] [46] [47] [48] [49] [50] [51] [52] [53] [54] [55] [56] [57] [58] [59] [60] [61] [62] can be attributed to the attention of patients focused on HC aspects, which are most often neglected by performance measurement tools (e.g. the structural assets of healthcare facilities) or difficult to be quantified (e.g. patients' previous experiences, GPs' suggestions). 84, 85 In fact, many economic theories expect patients to make 'rational' decisions by seeking the outcome data of interest, comparing them across organizations and selecting the best performing HC provider. But, new theories on decision-making processes have recently emerged and have started to explore patients' behavior from a social perspective, rather than a cognitive one. 82 Although not all the patients make choices according to a 'selection pathway', evidence shows that the disclosure of performance data does lead to quality improvement through a pathway based on changes. 13 It is likely to envisage that, the stronger the selection pathway is, the more motivated are HC providers. However, while strengthening such pathways, the monitoring of potential unintended consequences which could undermine equity of access 6,18 is crucial. Furthermore, studies investigating patient experience 23, 72 found that patients are interested in communication issues, such as nurse communication, communication about medicines, discharge information, recommendation or organizational aspects. Therefore, responsiveness of hospital staff, pain management, cleanliness of hospital environment, and quietness of hospital environment are also useful information for the patients. A health structure with a high quality clinical governance level can guarantee a patientcentered hospital environment, satisfying all these patients' requests and needs 86 and PR could represent a key driver to this purpose.
Strengths and limitations
Our review has some strengths and limitations. Strengths can be considered the focus on different specific outcomes and the provision of a comprehensive resume of the available evidence. Our search, in fact, covered a large time interval, different settings (hospitals and primary HC level) and perspectives of evaluation. Anyway, the heterogeneity of results suggests caution in the interpretation of the synthetic findings for the different outcomes investigated. Furthermore, the characteristic of the included studies, most of them observational, can be considered as a limitation of this review. In fact, different studies can overestimate the effect of PR, because of other possible improvements (organizational, managerial, structural, professional, technological) so that the same structures can be put in place during the time of implementation of PR strategy. 5 
Policy implications
PR is a key driver for transparency and accountability in public health and it can push proactive changes in patients/citizens, professionals, HC providers and policymakers. 5 Therefore, especially in the providers' perspective, it is possible to set several policy recommendations. The design and implementation of a reporting system, appropriate to its purpose and its audience, seems to be strategic in order to avoid misunderstanding for users, professionals and the choices of HC provider. The increasing number of online forums where patients can share their experiences, demonstrates that stories are at least as influential as numeric data. 87 Due to the health literacy constraints, existing reporting systems can, in the best case, be understood by a very limited audience. Even worse, reporting systems which are too complex could impair users' understanding and lead to inconsistent choices. 88 In order to meet patients' needs, the assumption that 'more information is always better' is not tenable and innovative informative formats should therefore be developed. 87 Therefore, the disclosure of providers' quality information is an essential right of citizens. Though not widely used to inform patients' choices, PR systems lead to performance improvement. A wider use of such information could potentially further improve the quality of services. To this purpose, political willingness is a pre-requisite. 89 The decision making is always a difficult process for patients. To obtain informed choices, high levels of health literacy are needed and PR can be considered a useful instrument to face this issue. Therefore, policymakers should support good practices in public health especially those, such as PR, that are focused on increased patient awareness.
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Key points
Our research covering different outcomes and settings reported that PR is, in fact, associated with changes in HC provider's behavior and can influence market share. Unintended consequences are a concern of PR and should be taken into account when allocating HC resources.
The experiences collected in this paper could give a snapshot about the impact of PR on HC users' perception of the providers' quality of care, about market share, healthcare structure's quality improvement, helping users to make more empowered choices even if, sometimes, this results in unintended consequences. Policymakers on the other hand, should benefit from the PR information when shaping HC strategies in order to adequately respond to modern-age challenges in public health.
